Abstract. Explicit calculations play an important role in the theoretical development of the cohomology of groups and its applications. It is becoming more common for such calculations to be derived with the aid of a computer. This mini-workshop assembled together experts on a diverse range of computational techniques relevant to calculations in the cohomology of arithmetic groups and applications in algebraic K-theory and number theory with a view to extending the scope of computer aided calculations in this area.
Introduction by the Organisers
The mini-workshop Computations in the Cohomology of Arithmetic Groups was attended by 16 participants from 7 different countries with various expertise on the topics of the workshop. The week was organized around 14 short talks, a series of 3 talks given by Professor Günter Harder, a software session presenting new tools which can be used for the explicit calculations in the cohomology of arithmetic groups and related topics, and a problem session (presented at the end of this report). The schedule also included large time periods for dicussions and collaborations. The speakers presented survey talks and new results including related problems. Some questions have been even addressed during the week (see for instance the abstract of J. Lannes related to a problem of G. Harder).
The cohomology of arithmetic groups is a rich subject with links to geometry, topology, ring theory and number theory. A classic example of such a group is the general linear group GL N (Z) over the integers. A theorem of Borel is that the rational homology of this group in degree d does not depend on N for sufficiently large N . Moreover, Borel explicitly computed the homology in these cases, called the stable range. If one replaces GL N (Z) by a congruence subgroup, then Borel's theorem still applies. Machine computations for congruence subgroups in the unstable range are being pursued by a number of independent research groups across Europe and the US. One motivation for such computations is a theorem of Franke that establishes a deep connection between the cohomology of congruence subgroups Γ 0 and the study of automorphic forms: the cohomology H * (Γ 0 ; M ) with suitable coefficients can be contructed from certain automorphic forms, namely those of homological type. The cohomology can be used to test various number theoretic conjectures, in particular those concerning Hecke operators on H * (Γ 0 ; M ). Work of Quillen, Charney, and van der Kallen implies that the integral cohomology of GL N (O K ) in degree d (for O K the ring of integers of a number field) is also independent of N for large N . In this case, the cohomology groups are intimately related to the algebraic K-theory of O K . Recent computational work has yielded the algebraic K-group K 8 (Z). While the algebraic K-theory of number rings can be deduced in large parts from the Bloch/Kato conjectures, several groups are still out of reach, such as the K 4n (Z) related to the Kummer/Vandiver conjecture, and it is still difficult to compute explict K-theory classes or their associated regulators. Furthermore, knowledge on the algebraic K-theory cannot descend to the cohomology of the related arithmetic groups and even low dimensional homology groups of arithmetic groups are not fully understood.
On one hand, we would like to be able to test conjectures for higher rank arithmetic groups (including symplectic groups) or give explicit evidence of cohomological classes. On the other hand, we would like to be able to compute explicitly, even using advanced machine calculations on state-of-the-art computers, the full structure of the cohomology groups (possibly even their associated cohomology rings) or at least the "less trivial part". Those computations involve also numerous computations on the cohomology of finite groups, on which there has been much recent progress via their related topological and geometric models.
The recent (and on-going) works presented during this workshop aimed at initiating immediate progress on the above problems, adressing either theoretical or computational aspects, thereby setting the stage for new collaborations after the workshop. Table of Contents 
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